We examine the likely competitive effects of the proposed implementation of the Basel II capital requirements on banks in the market for credit to SMEs in the U.S. Specifically, we address whether reduced risk weights for SME credits extended by large banking organizations that adopt the Advanced Internal Ratings-Based (A-IRB) approach of Basel II might significantly adversely affect the competitive positions of organizations that do not adopt A-IRB. The analyses suggest only a relatively minor competitive effect on the majority of community banks primarily because the organizations that are likely to adopt A-IRB tend to make very different types of SME loans to different types of borrowers than community banks. However, the analyses suggest the possibility of significant adverse effects on the competitive positions of large banking organizations that do not adopt A-IRB because the data do not suggest any strong segmentation in SME credit markets among large organizations. JEL Classification Numbers: G21, G28, G38, L51
Introduction
This paper examines the likely competitive effects of the proposed bifurcated implementation of the Basel II risk-based capital requirements on banks in the market for credit to small and medium enterprises (SMEs) in the U.S. In particular, an issue has been raised as to whether a reduction in the implicit risk weights for SME credits extended by the large banking organizations that adopt the Advanced Internal Ratings-Based (A-IRB) approach of Basel II might significantly adversely affect the competitive position of community banks, often defined empirically as institutions with under $1 billion in assets. In addition, some have expressed concern that large banking organizations that do not adopt A-IRB may also be put at competitive disadvantages. This paper focuses solely on such potential competitive effects on banks in the SME credit market and does not address the issue of the accuracy of the implicit risk weights.
As a brief background, under Basel II as the U.S. agencies have currently proposed for U.S.
institutions, a bifurcated capital regulatory system would be created. U.S. banking organizations that adopt the A-IRB approach would face higher or lower required capital ratios for SME loans and other financial instruments depending on perceived risks of the credit instruments, while non-A-IRB institutions' regulatory capital requirements would continue to be determined by the Basel I risk weights. Under the current proposal, U.S. banking organizations with total banking (and thrift) assets of at least $250 billion or at least $10 billion in on-balance-sheet foreign exposures -about 10 large organizations based on current balance sheets -would be required to adopt A-IRB. 1 Other banking organizations may also choose to adopt A-IRB if they meet infrastructure requirements. Organizations may "opt in" because they expect to grow into the size requirements, because the perceived benefits of the net change in capital requirements exceed the expected costs of adjusting risk management systems to conform with the A-IRB requirements, or because of other factors.
Adoption of A-IRB would affect the required capital ratios of the bank holding company (BHC), all large banks in the BHC, and in most cases, any small banks that may also be in the organization. Under the Basel II proposal, the required capital for an SME loan would depend on a number of factors, including the probability of default (PD) and loss given default (LGD) assigned by the bank, whether the loan is classified as retail or corporate, and the size of the borrowing firm. To receive relatively favorable treatment as a retail exposure (i.e., lower requirements than large corporate loans primarily due to use of lower asset correlations), the total exposure of the banking organization to the SME must be under €1 million and the credit must be managed as a retail exposure or be guaranteed by an individual. For corporate loans, there may also be a favorable SME "carve-out," involving the use of lower asset correlations in some circumstances for exposures to firms with under €50 million in sales. 2 U.S. agencies have the options of eliminating the favorable retail exposure or "carve-out" treatments, given that any country may impose higher capital requirements than the international standards.
The implementation of Basel II theoretically could adversely affect the competitive position of community banks or other large banking organizations that do not adopt A-IRB in the SME credit market because it may reduce the minimum regulatory capital, potentially lowering the marginal costs of SME lending for A-IRB adopters. 3 The substitution effect of a decline in marginal costs at A-IRB banks relative to non-A-IRB banks could possibly encourage A-IRB banks to reduce price and/or increase quantity of SME lending, potentially reducing the price received by community banks or other large banking organizations on SME loans and/or cutting the market shares of these institutions. 4 The magnitudes of these potential outcomes -if they exist -depend on several factors. Based on the research discussed below, a key factor with regard to the competitive effects on community banks appears to be the comparative disadvantage of large banking organizations in making relationship loans to informationally opaque SMEs. Large banking organizations tend to have comparative advantages in transactions loans to relatively transparent SMEs and community banks tend to have comparative advantages in relationship lending to relatively opaque SMEs, suggesting that the competitive effects on most community banks may be relatively limited. 5 In contrast, the very large banking organizations that adopt A-IRB may not have significant comparative advantages or disadvantages in SME lending relative to most other large banking organizations that do not adopt A-IRB. As a result, it is possible that the competitive effects on these other large institutions in the SME lending market may be significant, although there may also be some mitigating factors. Importantly, the competitive effects on some small and large banking organizations may differ to the extent that some large banking organizations tend to behave like community banks and specialize in relationship loans, and/or to the extent that some small banks tend to be behave more like large banking organizations and specialize in transactions loans.
The analysis proceeds as follows. In Section 2, we review the extant research literature on SME lending by large banking organizations and community banks. The research literature provides evidence on the comparative advantages of the different sizes of institutions and how these comparative advantages help sort SME customers among banks and provide separate market niches for both community banks and large organizations. The literature suggests that large banking organizations make different types of SME loans than community banks, so that the competitive effects on community banks are likely to be relatively small in most cases unless the marginal cost benefits to A-IRB banks for the types of SME loans made by community banks are relatively large.
In Section 3, we analyze recent U.S. data on banking organization size and SME lending to see if it remains consistent with the research literature about large banking organizations versus community banks.
We also perform three analyses that do not generally appear in the literature. First, we compare internal risk ratings assigned to individual SME loans by banking organizations of different sizes. Second, we compare SME loan characteristics among various sizes of large institutions to test for different comparative advantages in SME lending between the very large institutions that are likely to adopt A-IRB and other large institutions that may not adopt it. Third, we look more closely at the characteristics of SME loans made by individual banks. Specifically, we examine the extent to which a minority of banks in organizations that are likely to adopt A-IRB may behave like community banks, and the extent to which a minority of small banks that are typically labeled as community banks may behave more like large banking organizations in their SME lending. The empirical findings generally reinforce those in the literature regarding the different types of SME loans made by likely A-IRB banks and by community banks. The data raise the possibility that a significant minority of small banks may behave more like large banking organizations in their SME lending, but do not provide strong evidence on this issue and are highly uncertain due to data limitations. The findings do not suggest substantial differences in lending behavior between likely A-IRB banks and other large banking organizations. Thus, one cannot reject the hypothesis that a relatively small change in marginal costs may have significant competitive effects on many of these other large institutions.
In Section 4, we briefly examine how A-IRB adoption may affect the marginal costs of SME lending.
It is not possible to accurately estimate these marginal cost effects, but as a second-best alternative, we obtain a rough estimate of an upper bound to the magnitude of the marginal cost effect for the average A-IRB bank.
This rough upper bound appears to be too small for the proposed change in capital requirements on SME loans to have significant effects on the competitive positions of most community banks in SME lending markets, but it may be large enough to have significant effects in some cases on the competitive positions of banks in large organizations that do not adopt A-IRB.
Section 5 gives our conclusions.
Review of the relevant research literature on banking organization size and SME lending
This section reviews some of the extant research literature on SME lending by large banking organizations and community banks. The research suggests that community banks have comparative advantages in relationship lending based on qualitative information to informationally opaque SMEs, and large institutions have comparative advantages in transactions lending based on quantitative information to more transparent borrowers. As well, the literature generally finds that in local U.S. banking markets, these comparative advantages and disadvantages help sort SME customers among banks and provide separate market niches for both community banks and large organizations.
Differences in lending technologies
Transactions lending technologies -such as financial statement lending, asset-based lending, and small business credit scoring -are primarily based on "hard" quantitative data. These transactions lending technologies are distinguished primarily by the source and type of information used -1) financial ratios for financial statement lending; 2) the quantity and quality of the available collateral -usually accounts receivable and inventory -for asset-based lending; and 3) the financial condition and history of the principal owner of the firm for small business credit scoring (Berger and Udell 2002) . The information used in transactions lending is generally relatively transparent and is easily observable and verified at the time of the credit origination. Only relatively informationally transparent SMEs that have high-quality financial statements, high-quality collateral, and/or owners with high-quality past performance generally receive transactions credit from banks.
Relationship lending technology, in contrast, is based in large part on "soft" information, such as the character and reliability of the firm's owner, the history of the firm's relationships with its suppliers, and the business prospects in the local neighborhood in which the firm operates. The information is generally gathered through contact over time by the bank loan officer with the firm, its owner, its suppliers, its customers, and its local community on a variety of dimensions. The SMEs with relationship credit are generally informationally opaque, without sufficient high-quality quantitative and verifiable hard information on which to base the credit.
The literature suggests a number of reasons why large and small banking organizations may have comparative advantages in different types of SME loans to different customers using different lending technologies. Large banking organizations may have comparative advantages in transactions technologies to relatively transparent SMEs because of economies of scale in the processing of quantitative information.
Community banks are likely to have comparative advantages in relationship lending to informationally opaque SMEs because the soft information on which the credits are based is difficult to quantify and transmit through the communication channels of large banking organizations (e.g., Stein 2002) . As well, because the loan officer that deals directly with the SME, its owner, and other local market participants is the primary repository of the soft information, agency problems may be created within the banking organization that may best be resolved by structuring the bank as a small, closely-held organization with few managerial layers (e.g., Berger and Udell 2002) . Such organizational arrangements are generally inconsistent with the structure needed by large banking organizations. It is also often argued that large banking organizations are disadvantaged at extending relationship loans to informationally opaque SMEs because of organizational diseconomies of providing relationship lending services along with providing transactions lending services and other wholesale services to their large corporate customers (Williamson 1967 (Williamson , 1988 .
Differences in SME loans by banking organization size
Turning to the empirical literature, the data indicate numerous differences in the SME loans made by large banking organizations and community banks. These differences are generally consistent with the hypothesis that large institutions tend to make transactions loans to relatively transparent SMEs and community banks tend to make relationship loans to informationally opaque SMEs. Relative to community banks, large banking organizations in the U.S. have been found to lend to larger, older, more financially secure SMEs (e.g., Haynes, Ou, and Berney 1999) . Such SMEs are typically the types of relatively transparent firms that are expected to receive transactions credits.
Larger banking organizations have also been found to charge significantly lower interest rates and earn lower yields on the SME loans that they make (e.g., Hannan 1991 , Berger and Udell 1996 , Berger, Rosen, and Udell 2003 , Carter, McNulty, and Verbrugge 2004 . The lower loan rates charged by large institutions most likely reflect lower risks because relatively transparent SMEs with sufficient hard information to obtain bank credit may generally be less risky than relatively opaque SMEs whose credit is primarily based on soft information. The lower rates may also reflect to some extent lower operating costs because the processing of hard information may be generally less costly than the processing of soft information. To some extent, lower rates may reflect lower marginal funding costs, because large organizations may generally be more diversified and have access to more funding sources. Finally, the lower rates may to some degree reflect less market power, because hard information may generally be less proprietary to the lender than soft information. Thus, transactions loans based primarily on hard information to relatively transparent SMEs made by large banking organizations may be generally less risky, less costly, and/or involve less market power than relationship loans based on soft information to relatively opaque SMEs made by community banks. However, there are some potentially important exceptions to these generalities.
In particular, such patterns may be less likely to hold for some asset-based credits and credits generated by small business credit scoring than for most financial statement loans. Asset-based loans are often quite risky and involve costly monitoring of accounts receivable and inventory, and loans issued using small business credit scoring may in some cases be relatively risky. Nonetheless, we expect that on average, transactions loans have lower interest rates than relationship loans due to lower risk, lower operating costs, and/or lower market power. SME loans made by large banking organizations have also been found to have collateral pledged less often (e.g., Berger and Udell 1996) . Although pledging collateral reduces loan risk, secured loans often have higher risk than other loans because they tend to be issued to relatively risky, informationally opaque borrowers for the purpose of controlling adverse selection and moral hazard problems (e.g., Berger and Udell 1990) . Therefore, the finding of less frequently pledged collateral on SME credits issued by large banking organizations is consistent with transactions lending to relatively safe, transparent SMEs.
Large banking organizations have also been found to have temporally shorter and less exclusive relationships with their SME loan customers (e.g., Berger, Miller, Petersen, Rajan, and Stein 2002) . These are more likely to be transactions credits, since relationship lending typically involves longer relationships and having a single institution with the proprietary soft information provide all of the bank credit to the SME.
In addition, larger banking organizations have been found to lend more often on an impersonal basis and at a longer distance (e.g., Berger, Miller, Petersen, Rajan, and Stein 2002) . Presumably, relationship lending is associated with more personal contact at shorter distances.
Finally, large banking organizations have been found to base their SME lending decisions more on financial ratios than on prior relationships (e.g., Berger, Miller, Petersen, Rajan, and Stein 2002, Cole, Goldberg, and White forthcoming). The use of hard information such as financial ratios is more associated with transactions lending to relatively transparent SMEs, and the use of soft information from existing relationships is more associated with relationship lending to relatively informationally opaque SMEs.
Evidence on the sorting of SME borrowers across banks
In sum, a fairly large body of research suggests that large banking organizations and community banks tend to make different types of SME loans consistent with the comparative advantages discussed above.
We next review research evidence that these comparative advantages are quantitatively important in sorting SME loan customers across institutions.
One piece of evidence often cited to support the hypothesis that large banking organizations have comparative disadvantages at relationship lending to SMEs -or SME lending altogether -is the finding that large institutions have much smaller ratios of SME loans to assets than do community banks (e.g., Berger, Kashyap, and Scalise 1995 , Keeton 1995 , Strahan and Weston 1996 . These ratios by themselves are not convincing evidence of a strong comparative disadvantage for large banking organizations because of the use of assets in the denominator. Large institutions could have more SME loans than community banks under the same market circumstances, and simply have disproportionately even more of other types of assets, such as large corporate loans. That is, the low SME loans to assets ratio suggests only that large banking organizations may be disadvantaged in SME lending relative to other types of lending or asset investments, but does not rule out that these organizations may be superior to community banks at both SME lending and large corporate loans and other activities. As shown below, large banking organizations in fact make a substantial proportion of the SME loans in the nation, despite devoting relatively small proportions of their asset portfolios to these credits.
However, other evidence on the dynamic effects of bank consolidation is more convincing that large banking organizations are significantly disadvantaged in at least some types of SME lending. The SME loanto-assets ratio tends to decline significantly after large banking organizations are involved in mergers and acquisitions (M&As), consistent with the consolidating institutions reducing their supplies of at least some types of SME credit (e.g., Berger, Saunders, Scalise, and Udell 1998 , Peek and Rosengren 1998 , Strahan and Weston 1998 . Further evidence suggests that these customers may be sorted to other institutions that have comparative advantages in serving them. In particular, after M&As of large institutions that reduce their SME lending, the total supply of this SME credit in their local markets appears not to change substantially because of "external effects" or general equilibrium reactions of other banks. Other banks in the same local markets appear to respond by increasing their own supplies of SME credit (e.g., Berger, Saunders, Scalise, and Udell 1998 , Berger, Goldberg, and White 2001 , Avery and Samolyk 2004 . As well, new small banks (de novo entrants) are often created that tend to devote large portions of their portfolios to SME loans (Berger, Bonime, Goldberg, and White 2004) .
Other evidence is also consistent with the hypothesis that SME borrowers are sorted among the banks. Studies have found that the local market shares of large institutions and community banks have little association with SME credit availability in the markets, consistent with informationally opaque SMEs finding credit at other local institutions when it is not available from large institutions (Jayaratne and Wolken 1999, Berger, Rosen, and Udell 2003) . One study also found more general flexibility in SME lending markets.
Specifically, when large or small banks encountered capital shortfalls that decreased their SME lending during the credit crunch of the early 1990s, other banks tended to increase their SME lending in the same U.S.
state (Hancock and Wilcox 1998) .
Implications from the research literature
The findings in the research literature summarized here strongly suggest that large banking organizations and community banks tend to have comparative advantages in different types of SME lending and that these comparative advantages are quantitatively important in sorting SME loan customers across institutions. These findings suggest that the change in capital requirements on SME loans for the very large institutions that adopt A-IRB is not likely to have significant effects on the competitive positions of community banks in SME lending markets unless the marginal cost benefits to A-IRB banks for the types of SME loans made by community banks are relatively large (a topic addressed in Section 4 below).
Community banks generally make different types of SME loans to different customers using different lending technologies and market forces tend to be powerful in allocating these loans to community banks.
A significant drawback of this literature is that it sheds very little light on the potential effects of the change in minimum regulatory capital requirements on SME loans for A-IRB adopters on the competitive positions in SME lending markets of large banking organizations that do not adopt A-IRB. The extant literature generally compares large banking organizations and community banks, but generally does not compare the SME lending behavior of the very large institutions that are likely to adopt A-IRB with other large institutions that may not adopt, leaving open the possibility of significant competitive effects. 6 In the next section, we address this additional issue by comparing SME loan characteristics among different sizes of large institutions.
Empirical analysis of recent data on banking organization size and SME lending
In this section, we analyze recent U.S. data on banking organization size and SME lending to see if they remain consistent with the stylized facts from the research literature about large institutions versus community banks. We also perform three analyses that do not generally appear in the literature.
First, we include comparisons of the internal risk ratings assigned to individual SME loans by banking organizations of different sizes. To our knowledge, there have been no previous analyses of how these risk ratings differ by bank size. If large banking organizations and community banks assign internal risk ratings to SME loans differently, this might be additional evidence that different sizes of banking organizations use different lending technologies or otherwise have different comparative advantages in SME lending.
Second, we compare SME loan characteristics among various sizes of large institutions to try to determine if there are significant differences in the comparative advantages in SME lending between the very large institutions that are likely to adopt A-IRB and other large institutions that may not adopt it. If all large institutions tend to make the same types of SME loans, then it is more likely that the implementation of Basel II will have significant competitive effects on these other large institutions in the market for credit to SMEs and vice versa if the two size classes of large banking organizations make different types of SME loans.
Third, we go beyond the usual regression analyses of the average effects of banking organization size and look more closely at the characteristics of SME loans made by individual banking organizations. It is possible, for example, that a significant minority of very large institutions that are likely to adopt A-IRB tend to have SME loan portfolios with similar characteristics on average to those of community banks. Similarly, it could be the case that a significant minority of small banks may have SME portfolios that are more like those of large banks than community banks. If it turns out that a significant minority of very large institutions have SME loan portfolios similar to those of community banks, then there may be a larger effect on the competitive position of community banks from the implementation of Basel II than may be suggested by the extant literature and by the means and regressions presented here. Similarly, if a significant minority of small banks that are typically labeled as community banks have SME portfolios that are more like large banks, then there may be significant competitive effects on this minority of small banks that are not apparent from the literature or full-sample statistics here.
Data and variables
We use data from the June 2002 Call Report and the May 2002 Survey of Terms of Bank Lending to Businesses (STBL) to see if there are differences in the quantities and types of SME loans issued by banking organization size. Among other data, the June Call Report has information on small loan quantities and the STBL has information on contract terms of individual commercial loans -such as interest rates, repayment dates, collateral, and commitment status -and the bank's internal risk ratings of each of these loans. The
June Call Report is available for virtually all banks, and the STBL covers approximately 300 U.S. banks per quarter, and obtains data on new domestic commercial loans issued by these banks during one or more days of the first week of the second month of the quarter. The STBL survey oversamples the largest banks, and thus includes more of the banks in entities that are likely to adopt A-IRB. In some cases, the STBL respondents give information on loan contract terms, but not the risk ratings.
We perform the analysis by individual bank, rather than the bank holding company (BHC), since it is banks that respond to the STBL survey. In many cases, one or more banks in a top-tier BHC are STBL respondents and one or more banks in the same BHC are not respondents, so it is not possible to perform the analysis at the BHC level. Nonetheless, we do analyze the effect of banking organization size at the consolidated entity level, where entity size is measured by the combined gross total assets ( are 130 banks for measuring SME loan quantities (about 6.5 banks per entity), 35 banks for measuring SME loan contract terms, and 32 banks for measuring SME loan risk ratings. Similarly, in the Entities 21-50 size class, there are 134 banks, 23 banks, and 19 banks for measuring quantities, contract terms, and risk ratings, respectively.
Following the literature, we measure SME loans as commercial credits under $1 million, inclusive of the amount of the commitment under which the loan was drawn (if any). This also corresponds fairly well with one of the requirements for favorable treatment as a retail exposure under A-IRB -total exposure to the SME of under €1 million. We acknowledge that in some cases these may be small credits to large businesses.
To check robustness, we also divide the SME loan data into credit size classes of ≤ $100K, $100K -$250K, and $250K -$1M (K indicates thousands, and M indicates millions) to allow for possible differences in competitive effects by credit size class. One reason for potential differential effects is that the small business credit scoring technology (SBCS) -one of the transactions lending technologies often used by large banking organizations -is often applied only to credits under $100K, or sometimes also to credits in the $100K-$250K range (see Frame, Srinivasan, and Woosley 2001) . In addition, some research found significantly different effects of SBCS on the lending behavior of large banks for credits of $100K -$250K versus credits ≤ $100K (Berger, Frame, and Miller forthcoming) . There may also be other differences among the credit sizes under $1M in the transparency of borrowers or other characteristics that affect the comparative advantage of banks in different size classes. Finally, the size of the SME credit is also likely to be correlated with the sales of the firm, which may affect whether the loan receives favorable treatment under the SME "carve-out" discussed above. Table 1 risk, operating costs, and/or market power (if any). As discussed in the literature review above, the other contract terms are indicators of important differences in contract terms that may affect the risk of the loan and may also be used by banks to differentiate among risk pools under asymmetric information and so may reflect differences in risk or informational opacity. As noted in Table 1 , we delete observations for which measured PREMIUM was less than -0.01 (interest rate more than 1 percentage point below the corresponding Treasury rate) or greater than 0.15 (more than 15 percentage points above the corresponding Treasury rate) to eliminate cases of likely gross mismeasurement.
The RISK-RATING on the loan is assigned by the bank and reported on the STBL, with 1 indicating "minimal" risk, 2 indicating "low" risk, 3 indicating "moderate" risk, 4 indicating "acceptable" risk, and 5
indicating that the loan is special mention or a classified asset (usually part of a workout arrangement). The STBL instructions relate the rating of 1 with AA-rated corporate bonds and the rating of 2 with BBB-rated corporate bonds, but it is difficult to provide a bond rating equivalent for the other STBL risk ratings.
Comparisons of SME lending by banking entity size class
We first show how the means of the variables differ by size class and discuss some of the potential reasons for the differences. We then conduct more formal econometric tests of some of the differences using regression methods. Table 2 shows the means and numbers of observations for the variables by entity size class. Almost all of the banks with Call Reports (8554 of 8562) report information needed to compute the SME-RATIO variables. 7 Many fewer respond to the STBL and give their contract terms on the STBL, and some of these respondents do not give risk ratings. As discussed above, the STBL oversamples the largest banks, and so includes more of the banks in entities likely to adopt A-IRB, and includes almost all of the large banks in those entities. As shown, most of the banks with SME-RATIO data from the Call Report are in the Community size class, whereas most of the loans with contract terms and with risk ratings are in the Top 20 size class.
Means by entity size class
Although there appear to be adequate numbers of observations in all size classes for all variables to perform the empirical analyses, a note of caution is in order before proceeding. For the smaller entity size classes, particularly the Community size class, the sample sizes are quite small relative to the population for the loan contract terms and risk ratings. As shown in Table 2 , only 94 of 7520 banks in the Community size class, about 1.25% of the population, have STBL data available on the loan contract terms, and this shrinks to 74 or less than 1% of the population for the risk ratings. Although the STBL is designed to create representative samples of banks in all size classes, these sample sizes merit additional caution regarding potential problems of unrepresentative samples in interpreting our loan contract terms and risk rating results for banks in the Community size class.
In Table 2 , the means for the SME-RATIO are weighted by GTA, so that they represent the proportion of GTA that is invested in SME loans for each size class. Without the weighting, the mean for each size class would be dominated by the smallest banks in the respective classes, which typically outnumber the larger banks, but have relatively few of the assets (particularly for the large size classes). The means of the loan contract terms and risk ratings do not require such weighting, as they are already dominated by the large banks because each large bank generally reports more loans each quarter than small banks and because of the oversampling of large banks.
Consistent with the research literature, the weighted-average SME-RATIO figures shown in Table 2 indicate a steep decline in SME-RATIO by entity size class. In particular, the ratio for likely A-IRB banks in the Top 20 size class of 2.14% is dramatically lower than the 8.05% for Community banks. The weighted average SME-RATIO for Top 20 banks also differs somewhat from the other size classes of large banking entities, with a 5.15% ratio for Other Large, and 3.38% for Entities 21-50. However, as discussed above, the use of the weighted-average SME-RATIO alone is not convincing evidence of a strong comparative disadvantage for large banking organizations in relationship lending to SMEs or SME lending altogether because of the use of assets in the denominator. In fact, large banking organizations make a substantial proportion of the SME loans in the nation, despite their relatively low SME-RATIOS. As shown in the last row of In the remainder of the empirical analysis, we focus on SME contract terms and risk ratings, which may give more definitive evidence on the issue of the comparative advantages or disadvantages of banks in the different entity size classes in different types of SME lending. Turning first to PREMIUM, all of the large entity size classes have substantially lower average PREMIUM values than Community banks, a difference of over 100 basis points in all cases. Specifically, Community banks have average PREMIUM of 5.10% versus between 3.54% and 3.92% for the three large entity size classes. This evidence is consistent with the literature and with the hypothesis that large banking organizations tend to specialize in transactions loanswhich tend to be less risky, less costly, and/or involve less market power over the borrowers on average, while community banks tend to specialize in relationship loans -which tend to be more risky, more costly, and/or involve more market power over the borrowers on average. In addition, there does not appear to be any strong systematic difference in average PREMIUM between banks in the Top 20 size class and the two other large size classes, suggesting that these banks may make similar loans.
With respect to the other loan contract terms, COLLATERAL is pledged somewhat less frequently on SME loans for the largest two banking entity size classes, 73.03% and 77.53%, than for the smallest two size classes, 81.31% and 87.50%. These differences are smaller than were found in prior research, likely due at least in part to the secular increase in the use of collateral in bank lending. The differences with regard to DURATION and COMMITMENT across entity size classes provide support for the hypothesis that Top 20 banks make different types of loans than community banks. However, it is not possible to use these variables to make important inferences about the risks of the loans because the prior literature is ambiguous about the associations between these contract terms and loan risk. 9 Finally, the CREDIT SIZE of SME loans increases substantially with banking organization size, consistent with legal lending limits, problems of diversification, and sheer size for community banks, and with the hypothesis that large banks tend to make larger transactions loans, and community banks tend to make smaller relationship loans.
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Turning to the RISK-RATING differences, a seemingly counterintuitive finding is that banks in the Community size class tend to report their SME loans as being much safer on average than banks in the large entity size classes. For example, banks in the Community size class report that 26.71% of their SME loans are in the safest two risk categories 1and 2, roughly equivalent with AA and BBB corporate bond ratings, whereas banks in the Top 20 banking organizations report that only 3.59% of their SME loans are in these two safest risk ratings. This is counterintuitive because 1) based on the literature reviewed above, it is expected that community banks tend to specialize in relatively risky relationship loans to informationally opaque SMEs, 2) our data showing much higher average PREMIUMs and somewhat higher COLLATERAL incidence on this same set of loans are consistent with the expectations from the literature, and 3) it seems unlikely that a substantial proportion of the SME loans made by banks of any size would have risks comparable to the public debt of publicly rated corporations. To our knowledge, this issue has not been previously explored in the research literature.
One potential explanation of this seemingly counterintuitive result is that community banks make much safer SME loans than large banking organizations. We view this explanation as rather unlikely, given the arguments and evidence in the literature that community banks tend to specialize in relatively risky relationship lending. The much higher PREMIUM for Community banks are also likely to reflect higher risk, although they may also incorporate higher operating costs or market power. Prior evidence suggests that the PREMIUM may be a better indicator of loan risk than the RISK-RATING. One study found that RISK-RATING did not add much information to loan interest rates in predicting future nonperforming loans, although the study did find RISK-RATING helped predict future CAMEL downgrades (Morgan and Ashcraft 2003 ).
Berger, Espinosa-Vega, Frame, and Miller 2003) . The literature on loan commitments similarly found no strong association between COMMITMENT and loan risk (see Berger and Udell 1998 for a review). 10 An exception to the "rule" that transactions SME loans tend to be large is the case of small business credit scoring, which is primarily on SME loans below $100,000 or below $250,000, as discussed below.
A second potential explanation is that community banks and large banks may have risk management systems that assign risks in different ways or employ different standards for risk ratings. To the extent that very large banking organizations and community banks evaluate risks differently, it would support the arguments that different sizes of banking organizations use different lending technologies. In particular, SME loans may be systematically evaluated as riskier using transactions lending technologies than they would be using relationship lending technology.
A third potential explanation is that community banks and large banking organizations may have different ways of translating their internal risk ratings into the STBL risk ratings. On the one hand, large organizations may report that almost none of their SME loans are roughly equivalent to AA and BBB corporate bond ratings because SMEs virtually never issue corporate bonds. The large institutions may reserve RISK-RATING1 and RISK-RATING2 primarily for their loans to publicly rated corporations and generally rank their SME loans as being of unrated quality. On the other hand, community banks, which typically have relatively few loans to rated corporations, may view the STBL instructions differently and assign risk ratings of 1 and 2 to their safest business customers. We view this potential explanation as most likely, based on the argument above that it seems unlikely that banks of any size would have substantial proportions of their SME loans with risks comparable to the public debt of rated corporations.
A second notable finding from the RISK-RATING data is that the banks in the top two size classes report unexpectedly high portions of their newly issued SME loans in the highest risk category. As shown in the table, the Top 20 and Entities 21-50 report about 8.7% and 13.1% of their SME loans as RISK-RATING5, indicating special mention or classified asset. It would be expected that very few loans would be in this category at the time of issue, except if they are to existing borrowers with other problem loans at the same bank. As noted above, a minority of transactions credits -particularly asset-based loans and perhaps some loans issued using small business credit scoring -may be quite risky. One possible explanation of the unexpectedly high proportions of RISK-RATING5 loans for Top 50 entities may be that some of the banks put some of their new credits for which there are high probabilities of default in this category, perhaps interpreting a rating of 5 as appropriate for the lowest pass category.
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11 A preliminary examination of STBL data from 2003 is consistent with the two unexpected findings here that banks in the Community size class report relatively high proportions of their SME loans as RISK-RATING1 or RISK-RATING2, and that banks in the Top 50 size classes report relatively high proportions as RISK-RATING5.
As an additional check on the reported risk ratings, we examine the average PREMIUM for the 5 different risk ratings for each of the 4 entity size classes. If PREMIUM reflects loan risk and RISK-RATING accurately measures loan risk, then we expect to find that that higher risk ratings are associated with higher average PREMIUM (unless loan risk were strongly negatively associated with operating costs, market power, or other important factors in setting rates). The findings (not shown in tables) are generally consistent with the expectation of a positive relationship between premiums and reported loan risk, although there are some exceptions. We focus on RISK-RATING1 or RISK-RATING2 versus the higher risk ratings and RISK-RATING5 versus the lower risk ratings because these are the ratings for which the STBL instructions appear to provide the clearest benchmarks that may or may not be followed, i.e., roughly equivalent to the risk of a publicly-rated corporate bond, or to a special mention/classified asset, respectively. For banks in the
Community size class, PREMIUM shows the expected relationships, with the mean PREMIUMS being the lowest for risk ratings 1 and 2 (0.04154 and 0.04484), higher for risk ratings 3 and 4 (0.05264 and 0.05291), and still higher for risk rating 5 (0.05923). Similar patterns also hold for the Other Large and Top 20 size classes. However, the expected relationship does not entirely hold for Entities 21-50, with mean PREMIUMS for risk ratings 1 and 2 (0.02854 and 0.03885) that are not always lower than those for risk ratings 3 and 4 (0.03577 and 0.03638), and then a relatively low mean PREMIUM for risk rating 5 (0.03219). Overall, the data suggest interpreting results based on the reported risk ratings only with great caution.
Tests of differences by entity size class using regression methods
We next conduct more formal econometric tests of some of the differences in loan contract terms and risk ratings using regression models that control for other factors. The comparisons of individual loan contract terms without controlling for the other contract terms and the risk ratings shown thus far may be misleading. The contract terms are expected to be interrelated and to depend on the bank's evaluation of borrower risk. For example, a bank might be expected to charge a lower PREMIUM to the same borrower for the same purpose if the loan is of shorter DURATION because shorter duration reduces credit risk. The contract terms may also provide additional signals about the loan risk (e.g., COLLATERAL loans are generally riskier). Comparisons of RISK-RATING values without controlling for some of the contract terms may also be misleading for the same reasons. The regression models help address these issues. However, because the contract terms and risk ratings may all be jointly endogenous and we do not have instruments for these variables, we run the regressions with and without the other contract terms and risk ratings on the righthand-side. Tables 3, 4 , and 5 show the regressions for PREMIUM, COLLATERAL, and RISK-RATING, respectively, using all of the available SME loan observations from the STBL (we view the other contract terms as less important and do not include them as dependent variables). Three PREMIUM regressions are shown in Table 3 The results shown in Table 3 are consistent with the differences reported in Table 2 . In all cases, the coefficients on the size dummies are statistically significant, negative, and more than 100 basis points in magnitude. The Top 20 and other large banks are measured to have lower PREMIUMs than community banks with no controls, with controls for other contract terms, and with controls for risk ratings, and the difference is fairly large. Again, the data are consistent with the hypothesis that large banks tend to make transactions loans that are associated with less risk, less cost, and less market power over the borrowers than the relationship loans that are made by community banks. It is possible that part of the average PREMIUM differences of over 100 basis points between large banking organizations and community banks compensates for average higher fees, compensating balances, or net revenues earned elsewhere in the bank-borrower relationships by large banking organizations, but it seems unlikely that any systematic differences by entity size in these factors could explain such large magnitudes.
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We also test for the statistical significance of the differences between the Top 20 banks and banks in other large banking organizations. The t-statistics for testing the differences between the coefficients on the intermediate size classes and TOP 20 are shown in the final column of classes might reflect differences in intensity of use of the different transactions lending technologiesfinancial statement lending, asset-based lending, and small business credit scoring. As noted above, assetbased lending and/or credit scoring may be associated with higher premiums than financial statement lending.
These differences among the three large size classes are not as strong and consistent as the differences between the three large sizes and the Community size class, and in our view do not demonstrate a clear separation among the types of SME loans made by the different large size classes. Table 4 shows three analogous regressions for COLLATERAL. One difference in specification is the use of the logit functional form because COLLATERAL is a 0-1 dummy dependent variable. Another difference is that we do not include PREMIUM as a regressor, whereas we used COLLATERAL as a regressor in the PREMIUM regressions in Table 3 . The maintained assumption is that of a recursive model, in which the loan rate is set last, after the collateral decision is made and the other contract terms are in place.
The results are again statistically significant and consistent with the differences in means shown in Table 2 above. The largest two entity size classes have statistically significantly lower probability of COLLATERAL than the smallest two classes. The difference between the largest two size classes is also statistically significant, but smaller. As noted above, the differences in collateral incidence found here are all small relative to the findings in prior research, likely due at least in part to the secular increase in the use of collateral.
13 Table 5 shows the RISK-RATING regressions with and without the contract terms (again PREMIUM is not included as a regressor under the assumption of recursiveness). The regressions are run as ordered logits, because RISK-RATING is an ordered, 5-value indicator variable. The results are again statistically significant and consistent with the differences in means shown in Table 2 above. Banks in all the large entity size classes report their SME loans as riskier than do community banks, consistent with the hypotheses that community banks and large banks assign risks differently or that the different organizations translate their internal risk ratings into the STBL risk ratings very differently. Among the large bank size classes, ENTITIES 21-50 show the highest reported risk ratings. 
Robustness checks
We conduct a number of robustness checks on our empirical results, which we describe briefly here.
First, we try comparing loan contract terms and risk ratings for loans drawn under commitment only, i.e., for COMMITMENT = 1 only. This makes for a more homogenous set of loans to compare, given that most commitment loans are lines of credit, which are often used for working capital purposes. Prior research has found significantly different pricing results for SME loans when the sample is limited to loans drawn under lines of credit (e.g., Berger and Udell 1995). Table 6 shows a comparison of loan contact and risk rating means for COMMITMENT = 1 loans only. As shown, our main results are robust to the exclusive use of these loans. Relative to community banks, the average PREMIUM is again more than 100 basis points lower for all of the large bank entity classes, the average incidence of COLLATERAL is again slightly lower for the largest two size classes, DURATION is considerably lower for the Top 20 banking organizations, and CREDIT SIZE is larger for the three large entity size classes, particularly for the top two classes. The proportion of loans classified as corporate grade is also much lower for all the large entity size classes than for community banks. These differences are reinforced by regression analysis (not shown).
Second, we check the extent to which the main results on PREMIUM may derive from outliers or mismeasurement. As noted above, we always delete observations for which measured PREMIUM was less than -0.01 or greater than 0.15. We also try rerunning the PREMIUM regressions with more truncation of outliers. Specifically, we try eliminating observations with measured PREMIUM less than -0.01, 0.00, 0.01, or 0.02, and those with measured PREMIUM above 0.10 or 0.15, and all the combinations of these lower and upper bounds. Every coefficient on OTHER LARGE, ENTITIES 21-50, and TOP 20 in all of these regressions is statistically significant, negative, and large in magnitude. In only one case in which we used the most restrictive truncation -leaving only observations of PREMIUM between 0.02 and 0.10 -does a coefficient fall below 100 basis points in magnitude to 95 basis points (not shown). This check suggests the main PREMIUM results are not driven by grossly mismeasured outliers.
Third, we try re-estimating the PREMIUM regressions in various ways to determine if the main 14 As shown in Table 5 , all of the contract term variables are statistically significant both individually and jointly.
results are driven by loans with particular risk ratings. In one case, we rerun the regressions shown in Table   3 with all of the RISK-RATING5 loans deleted. In each of these regressions, the coefficients on the size dummies remain statistically significant, negative, and more than 100 basis points in magnitude (not shown).
We also rerun the PREMIUM regressions for the individual risk rating categories, except that we group RISK-RATING1 and RISK-RATING2 together because of the substantially fewer numbers of observations of these ratings. That is, we run the regressions for four separate subsamples -RISK-RATING1 or RISK-RATING2, RISK-RATING3 alone, RISK-RATING4 alone, and RISK-RATING5 alone. In each of these regressions, the coefficients on the size dummies remain statistically significant and negative. The magnitudes continue to exceed 100 basis points in all cases except the ENTITIES 21-50 dummies in the regressions using data for RISK-RATING1 or RISK-RATING2, in which the coefficients are about -64 and -79 basis points, depending on whether the other contract terms are included (not shown). Thus, the main results do not appear to be driven by loans with any particular risk ratings.
Fourth, we check the extent to which the main results are robust across various credit size classes of SME loans. As discussed above, we separate the SME loan data into credit size classes of ≤ $100K, $100K -$250K, and $250K -$1M to see if there are differences in the comparative advantages of large and small banking organizations in the use of transactions and relationship lending technologies, given that these technologies may function differently on different-sized credits (e.g., small business credit scoring). Table 7 shows a comparison of SME-RATIO, loan contract, and risk rating means by banking entity size class. As shown, our main results are robust across the credit size classes. For all three credit size classes, the SME-RATIO is declining in bank entity size class, with much smaller lending ratios for Top 20 banks. As well, relative to community banks, the average PREMIUM is again more than 100 basis points lower for all of the large bank entity classes, DURATION is considerably lower for the Top 20 banking organizations, and CREDIT SIZE is larger for the three large entity size classes, particularly for Top 20 banks. The proportions of loans classified as corporate grade is also much lower for all the large entity size classes than for community banks. The only differences that are not fully robust across all the size classes are the differences in COMMITMENT status, and to some degree, COLLATERAL status. Again, the differences shown in Table 7 are reinforced by regression analysis (not shown).
For our final robustness checks, we look more closely at the SME loans made by individual banks.
As discussed above, although banks in the Top 20 as a whole have very different average lending characteristics from community banks, there could be a significant minority of the Top 20 banks with similar SME loan portfolios to community banks. A large number of such banks controlling a substantial proportion of the assets and SME loans of the Top 20 entities could potentially pose a significant competitive threat to community banks in the SME lending market. Similarly, if a significant minority of small banks that are typically labeled as community banks have SME portfolios that are more like large banks, then may be significant competitive effects on this subgroup of small banks that would not otherwise be apparent from the literature or full-sample statistics. Table 8 shows Bank GTA, Entity GTA, and SME-RATIO for all SME loans (i.e., CREDIT SIZE ≤ $1M) in each of the 130 individual banks in the Top 20 entity size class (recall that many of the Top 20 entities are BHCs that own multiple banks). These are shown in descending order by SME-RATIO to see if a significant minority of these banks have SME lending ratios similar to community banks. As shown, only 10 of the 130 banks (owned by 5 of the Top 20 entities) have SME-RATIOs as large as the average ratio for community banks of 0.0805 shown in Table 2 above. Only 3 of these banks have bank GTA above $1B, and the largest is just over $6B. Thus, these data suggest that as of 2002, only a very small minority of banks with a very small minority of assets of the entities that are likely to adopt A-IRB are in banks that make SME loans in similar proportions to typical community banks. Table 9 shows the average PREMIUM for all SME loans (i.e., CREDIT SIZE ≤ $1M) in each of the 35 individual banks in the Top 20 entity size class with loan contract information available from the STBL (recall that only a minority of banks respond to the STBL). 15 These are shown in descending order by average PREMIUM to see how many of these banks tend to charge PREMIUM similar to community banks.
As shown, despite the large variation across the 35 banks, none of them have average PREMIUM as large as the average for community banks of 0.0510 shown in Table 2 above, and only one bank is within about 85 basis points of the community bank mean. Although the one bank with mean PREMIUM close to the mean for community banks is a large institution, we note that its SME-RATIO (not shown) is quite small, even less than the average for Top 20 banks of 0.0214 shown in Table 2 . These data suggest that as of 2002, only a 15 We cannot show the Bank GTA or Entity GTA for these individual institutions to protect the confidentiality of the STBL respondents.
very small minority of assets of the banks that are likely to adopt A-IRB are in banks with mean PREMIUM similar to those typical of community banks. As a caveat, we cannot rule out the possibility that some of these banks in large organizations tend to specialize in relationship loans but have low premiums due to low risk, low operating costs, and/or low market power. As an additional caveat, we again note that the STBL tends to sample the larger banks within the Top 20 size class, so the 35 banks shown may not be fully representative of all 130 banks in this size class. Despite these caveats, the data are consistent with the regression results and with the research literature that suggest that banks in these large organizations tend to focus on transactions lending. Table 10 shows average PREMIUM for all SME loans in each of the 94 banks in the Community size to charge unusually low premiums due to low risk, low operating costs, and/or low market power. Others may be small banks that tend to focus on transactions loans and behave more like large banks than like traditional community banks that tend to focus on relationship loans. The competitive effect of a given change in marginal costs for SME lending by A-IRB banks may be more significant on this last subgroup of small banks, given that some of them may primarily make the same types of transactions loans as the A-IRB banks.
The caution noted above about the very small sample size for Community bank data on loan contract terms relative to the population applies with particularly great force here because we are dealing with a minority of the sample observations and because this is an analysis that has no counterpart in the research literature with which to check consistency. That is, although 21 of 94 sample banks in the Community size class with data available on PREMIUMs overlap with the Top 20 banks, the fact that these sample observations are such small proportions of the population in a single time period calls attention to the potential problem that they may not represent the population. As well, unlike the regression analyses -which essentially replicate an established body of research literature with different data sets, variables, time periods, and methodologies -our analysis of individual banks is unprecedented, and so should be viewed with additional caution. In our view, the overlap finding here raises the possibility that a significant minority of the population of small banks may tend to focus on transactions loans and behave more like large banks than like traditional community banks, but does not provide strong evidence of it. Additional future research with more extensive data would be needed to determine whether a strong case may or may not be made on this issue.
To sum up, the empirical findings in this section generally reinforce those in the literature regarding the different types of SME loans made by likely A-IRB banks and community banks. The findings suggest relatively small competitive effects on the majority of community banks in SME lending markets from A-IRB adoption, unless the marginal cost benefits to A-IRB banks for the types of SME loans made by community banks are relatively large. A possible exception may be a significant minority of the population of small banks that may focus on transactions loans and behave more like large banks than like traditional community banks, but the evidence on this point is not strongly established and is highly uncertain. In addition, although some differences in loan characteristics do exist, the empirical findings do not demonstrate a clear separation 
The marginal cost effects of A-IRB on SME credits
In this section, we briefly examine how the adoption of A-IRB may affect the marginal costs of $1 of SME lending (MC) for the adopting banks. As will become clear, accurate estimation of MC is not possible, but we obtain a rough estimate of an upper bound to the magnitude for the average A-IRB bank. It is not intended to apply to every A-IRB bank or every loan by these banks, but to provide an order of magnitude to determine whether, in general, the incentives might be sufficient to result in significant effects in SME lending markets on the competitive positions of community banks and other banks in large organizations that do not adopt A-IRB.
The effects of the adoption of A-IRB on MC depend first on how A-IRB changes required capital. As noted above, the required capital for an SME loan under A-IRB may depend on a number of factors, including the PD and LGD assigned by the bank, the classification of the loan as retail or corporate, and the sales of the borrower. For some risky loans with high PD and LGD, the required capital would increase, and for others, the required capital would decrease. For our purposes, we use an estimated average effect from a survey of 22 large U.S. institutions in the Quantitative Impact Study 3 (QIS3, Basel Committee on Bank Supervision 2002) that may represent organizations that will be required to adopt A-IRB or may opt into A-IRB.
Seventeen of the 22 institutions provided estimates of the effect on their SME portfolios. The weightedaverage estimate from these 17 institutions is a 33% reduction in required capital on SME loans from the 100% risk weight category of Basel I. This would reduce the required Tier 1 and Total capital ratios on these loans from 4% and 8%, respectively, to 2.68% (.67 x 4%) and 5.36% (.67 x 8%), respectively, on average.
We emphasize that the 33% reduction in required capital to be held against SME loans is a very rough estimate based on a survey of firms that may not have their final risk models in place, and is based on current portfolios of SME loans rather than future portfolios that may have different risk characteristics due to the incentive effects of A-IRB and other factors. It should also be emphasized that the weighted average may not reflect the SME portfolios of individual banking organizations -some may have much higher or lower changes in capital requirements. For example, several institutions in the QIS3 sample reported estimated reductions of over 60%, with a maximum of a 69% reduction. At the other end of the distribution, several institutions gave estimates of no reduction or a slight increase of up to 4% in required capital for SME credits as result of A-IRB adoption. Moreover, these findings may be confirmed or altered by the QIS4 study in the second half of 2004. Because of the variation and uncertainty, we will discuss sensitivity to changing the 33% estimate below.
The 33% estimate is for all of the institutions' SME loans, and includes the PD, LGD, retail, and "carve-out" effects. Some additional rough calculations suggest that about 40% of the total reduction may be due to the "carve-out" effects, i.e., the use of lower asset correlations for corporate exposures to firms with sales under €50 million. This estimate should be considered inexact and subject to all of the same qualifications as the 33% estimate of the overall reduction. The contribution to the 33% overall reduction from the relatively favorable treatment for retail exposures could not be separately estimated. However, it is likely to be relatively small, given that in the QIS3 survey less than 20% of the SME credits were classified as retail, and the estimated average measured effect per dollar of retail SME exposures (27% reduction) was slightly less than for corporate exposures (34% reduction). Thus, much of the 33% reduction is likely due to the remaining category -the use of the PDs and LGDs assigned by the banks to the individual SME loans under A-IRB. 16, 17 Again, this breakdown should be considered as very rough.
Even if the change in regulatory minimum capital requirements were known and the market required rates of return on bank equity and debt were known, the MC effect is difficult to estimate. This is because there are factors that would tend to reduce the magnitude of the reduction in MC and their exact effects are hard to determine.
First, the change in MC depends on how much, if any, of the reduction in required capital the A-IRB banking organizations actually take. There are several reasons to expect that institutions may not reduce their actual capital by the full amount of the reduced requirements. An institution's equilibrium capital ratios are determined by market factors as well as by regulatory requirements in a trade-off among various capital market imperfections. Research evidence and market participants also indicate that banking organizations generally hold buffers of capital above the current market and regulatory requirements to allow them to exploit unexpected future profitable investment opportunities and to cushion the effects of unexpected future negative shocks. The buffers may be substantial if the penalties for falling below the minimums are very costly and if the transactions costs of raising capital quickly are very high. 18 As well, bank supervisors may stand in the way of capital reductions with conventional supervisory pressure if they believe the bank would be unsafe or unsound after such reductions. Supervisors in the U.S. also impose leverage requirements, or minimum capital ratios against unweighted assets, as well as prompt corrective actions (PCA) that depend on 16 To see if the reductions in capital requirements estimated by the QIS3 banks were related to SME loan risk in the predicted fashion, we examined the differences in mean PREMIUMs across these organizations. Specifically, of the 17 QIS3 institutions that provided estimates of the effect of A-IRB on their SME portfolios, we were able to match 12 with Top 20 banking organizations with loan contract information available from the STBL. The correlation between the estimated reduction in required capital and the mean PREMIUMs for these 12 organizations was -0.70 (statistically significantly different from 0 at the 5% level), consistent with the expectation that A-IRB reduces capital requirements more for banks with safer SME credits. 17 See Repullo and Suárez (2003) for some examples of how the capital requirements may vary with the assumed PD and
LGD of different risk exposures. Also, see Saurina and Trucharte (2003) for analysis of the effects of Basel II on SME credit availability in Spain.
18 See Berger, Herring, and Szego (1995) for a general discussion of market capital 'requirements,' regulatory capital requirements, and buffers above both of these 'requirements.' various capital ratios. Any potential reduction in capital might violate the banking organization's leverage or PCA requirements or reduce the buffer over these requirements to an undesirable level, eliminating or tempering any actual reductions in capital that might otherwise result from the change in minimum risk-based requirements. All of these factors suggest that it is likely that actual capital reductions would be smaller than any reductions in required capital for A-IRB banks, although we acknowledge the possibility that some banks could choose to reduce capital by more than the change in requirements (i.e., choose smaller buffers).
Second, even if full reductions in actual capital ratios occurred that paralleled the change in minimum regulatory requirements, the change in MC would likely be tempered by some offsetting effects. The most important of these would likely be an increase in market-required expected rates of return on debt and equity to reflect the increased risk to debt holders and equity holders from the decrease in capital ratios, or the "Modigliani-Miller effect" (Modigliani and Miller 1958) . Because of market imperfections, the offset to MC will generally be incomplete, but some offset would be likely to occur in the long run. 19 In addition, because of agency problems between the management of the banking organization and its external claimholders, part of any reduction in marginal financing costs may be offset by increases in operating costs. For example, prior research suggests that increases in profitability from the exercise of market power are similarly tempered by reduced cost efficiency, presumably because of reduced effort or pursuit of other goals by managers (e.g.,
Berger and Hannan 1998).
It is not possible to determine how much all of these factors would limit the magnitude of the reduction in MC, so we instead obtain a rough estimate of an upper bound to the magnitude of the MC decline for the average A-IRB bank as a second-best alternative. For this upper bound, we assume that the capital ratios fall by the full amount of the reduction in required capital -i.e., no offset from market factors, no reductions in buffers above the regulatory minimums, no conventional supervisory pressure or Prompt Corrective Actions to prevent the full reduction, no effective leverage requirements or effect of buffers over the leverage requirements. For the upper bound, we also assume no tempering of the change in MC of the 19 Market imperfections include taxes, costs of financial distress, transactions costs, asymmetric information, and, in banking, regulation. See Berger, Herring, and Szego (1995) for more discussion of the Modigliani-Miller effect for financial institutions. Also see Board and Governors and U.S. Treasury (2000, Appendix C) for a review of empirical evidence that suggests that the market requires higher rates on the subordinated debt of riskier banking organizations, consistent with a significant Modigliani-Miller effect. reductions in capital ratios -i.e., no Modigliani-Miller effect in which markets require higher expected rates of return to compensate for the increased risks from the reduction in capital ratios, and no agency problems that prevent the external claimholders from capturing the full benefits of the financial gains, rather than the managers.
Under these very strong assumptions, the reduction in MC is given by:
(r 1 -r D ) x .33 x .04 + (r 2 -r D ) x .33 x .04
where:
r 1 is the required marginal return on Tier 1 capital, r 2 is the required marginal return on Tier 2 capital, r D is the required marginal return on debt that does not count as regulatory capital,
.33 is the reduction in required capital on SME loans.
Thus, we assume that the bank reduces capital by the full amount of the regulatory change, .33 x .04
from Tier 1 capital and the remaining .33 x .04 for the Total capital requirement from Tier 2 capital, and increases its non-regulatory-capital debt, including deposits and short-term borrowings, accordingly. To clarify, required capital may be in the form of equity, certain types of debt, and other financial instruments that are not easily classified as equity or debt, so we refer to debt that does not count as Tier 1 or Tier 2 capital as non-regulatory-capital debt.
Estimates for (r 1 -r D ) and (r 2 -r D ) may be obtained in various ways. We choose a method that is straightforward, conservative (to be consistent with our upper-bound assumptions), based on market information (rather than accounting data), and has been used in earlier research.
One of the classic problems in finance is the "equity premium puzzle" in which the average return on corporate equities is about 6 percentage points higher than the average return on corporate debt. We simply apply this premium to both (r 1 -r D ) and (r 2 -r D ) in the formula above -i.e., assume that the required marginal returns on both Tier 1 capital and Tier 2 capital are both 6 percentage points higher than the required marginal return on non-regulatory-capital debt. This is conservative in that it assumes that the equity premium applies to the whole 8% of regulatory capital, even though much of the regulatory capital is debt or other instruments, rather than equity. It has the benefit of being based on market data, rather than accounting data, although qualitatively similar results were found when average returns on equity and average rates paid on long-term debt (purchased funds) calculated from accounting data for large banking organizations were used instead.
Finally, these are also the exact figures used by Repullo and Suárez (2003) to estimate the effects of Basel II capital requirements. Substituting 0.06 for (r 1 -r D ) and (r 2 -r D ) in the formula gives a reduction in MC of 0.001584, or a decline of about 16 basis points as the upper-bound estimate.
The substitution effect of the decline in MC will generally encourage A-IRB banks to reduce price and/or increase quantity supplied of SME credit. The effect on the competitive position of community banks and other banks in the SME lending market depends on several factors, including the market power of the lending banks, the abilities of the banks to change output, the strength of bank-borrower relationships, the opacity of the borrowers, any proprietary information of the lending banks, the geographic distance between banks and borrowers, the types of SME loans among different banks, the switching costs of borrowers, the elasticity of supply of other market participants, and so forth.
We argue that the key issue that is likely to determine the competitive effect on community banks is the comparative disadvantage of large banking organizations in competing with community banks for relationship credits to informationally opaque SMEs discussed in the literature review in Section 2 and the empirical analysis in Section 3. Although the numbers are not strictly comparable, the 16 basis points estimate of the upper bound to the decline in MC for the average A-IRB bank is small relative to the average differences of over 100 basis points in premiums charged on SME loans between community banks and the very large banking organizations that are likely to adopt A-IRB. Moreover, we note that if the large banking organizations that adopt A-IRB were to compete directly for the SME loans currently made by community banks, the actual cost savings might decline significantly or even turn into a MC increase instead of a decrease. This is because the much higher premiums on SME loans made by community banks presumably reflect higher PD and/or higher LGD, which would raise the capital requirements on these loans.
We next discuss the sensitivity of our estimates to changing the 33% weighted-average estimate of the reduction in required capital from the QIS3 survey. As noted above, this is a very rough weightedaverage estimate based on a preliminary survey and may not reflect the SME portfolios of individual banking organizations. If we use the range of estimates from the individual U.S. institutions responding to QIS3 of a 69% reduction to a 4% increase in required capital in the formula above, this gives a range for the change in MC from about a 33 basis point reduction to an increase of about 2 basis points.
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It seems most likely that the 33% reduction in required capital and 16 basis points upper bound for the marginal cost effects are overstatements, at least for the types of SME credits made by most of the community banks. If the A-IRB banks were to substitute into the relationship credits to opaque SMEs in which most community banks now specialize, the required capital reduction and marginal cost savings may diminish significantly or turn into required capital and marginal cost increases. Presumably, much of the reason why community banks charge premiums of more than 100 basis points higher on average than large banks on SME loans is that these loans tend to have higher PD and/or higher LGD, which would raise the capital requirements and marginal cost of these loans under A-IRB. Still, these arguments may not necessarily apply to all banks in the Community size class. As noted, a minority of small banks have mean premiums similar to those of the Top 20 banks, and may tend to focus on relatively safe transactions loans and behave more like large banks than like traditional community banks. The adoption of Basel II may have substantial competitive effects at such banks.
We also cannot rule out the possibility of a significant adverse competitive effect in the SME credit market on other large banking organizations that do not adopt A-IRB. As shown in Section 3 above, banks in the Top 20 entities and banks in Entities 21-50 appear to make similar types of SME loans, so relatively small reductions in MC may have significant competitive effects on banks in Entities 21-50 in the SME credit market.
Although it is not possible to quantify further these competitive effects, there are some potential mitigating factors. First, the decline in MC from the adoption of A-IRB would not occur on all SME loans issued by large banking organizations. As already discussed, for high-risk SME loans with high PD and/or
LGD, the A-IRB banks may have very little reduction in MC on some credits and increased MC on other credits. Recall that some of the QIS3 sample banks estimated no overall reduction or a slight increase in required capital for their SME portfolios as a whole as result of A-IRB adoption. Thus, the competitive advantage for A-IRB banks may primarily occur on relatively safe SME credits, with non-A-IRB banks possibly having a competitive advantage on some of the riskier SME credits. To some extent, the non-A-IRB 20 In the unrealistically extreme case of a bank with SME loans with no risk -i.e., with a zero PD and/or zero LGD on all of its SME loans -the reduction in required capital would be 100%, which would yield a marginal cost effect of 48 basis points (approximately three times the upper bound for a 33% reduction).
banks may also substitute into riskier SME credits, increasing market share and adversely affecting the competitive position of A-IRB banks.
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Second, as discussed above, the substitution effect for a given change in MC depends on a number of factors that affect the ability of one bank to compete for the SME loan customers of other banks. If the SME loans made by large banking organizations were nearly pure, transparent commodities that could be bought and sold in secondary markets without any bank market power, relationships, or proprietary information, and if distance effects, switching costs, etc., were very minor, then a very small change in MC might have a very significant adverse competitive effect on large banking organizations that do not adopt A-IRB. However, even for the transactions loans to relatively transparent SMEs made by large banking organizations, there is very little in the way of a secondary market, and many of the credits likely involve some market power, relationships, proprietary information, opacity, etc., that would likely mitigate the competitive effects of a given change in MC. An alternative method through which the substitution effect could operate is to encourage A-IRB banks to increase their SME credit market shares by acquiring non-A-IRB banks for the purpose of taking over their SME loan portfolios at lower cost. Given the expenses of acquisition and integration and the fact that SME credits are usually only a small part of the target institution's portfolio, this would not likely occur unless an A-IRB bank were close to the margin of making the acquisition for other reasons.
Third, the substitution effect may be blunted in some cases in which large banking organizations tend to specialize in different types of transactions loans. As discussed above, there is about a 30 basis point difference in mean premiums between banks in the Top 20 and Entities 21-50 entity size classes that may reflect differences in the intensity of use among the three different transactions lending technologiesfinancial statement lending, asset-based lending, and small business credit scoring. The substitution effect may be limited, for example, if an A-IRB bank specializing in financial statement loans attempts to take market share from a non-A-IRB bank that specializes in asset-based lending.
Conclusions
The analyses in this paper suggest two main conclusions. First, the substitution effect of a decline in marginal costs of SME lending by banking organizations that adopt the A-IRB approach of Basel II is likely to have only a relatively minor competitive effect on the majority of community banks in the SME lending market. Although a marginal cost decline is likely to encourage A-IRB banks to reduce price and/or increase quantity of SME lending, reducing the prices received by and/or market shares of community banks, the three analyses here all suggest that this substitution effect is likely to be rather modest in most cases. Our review of the SME lending research literature and our investigation of recent U.S. SME lending data both suggest that the very large banking organizations that are likely to adopt A-IRB tend to make very different types of SME loans to different types of borrowers than community banks because of their different comparative advantages. For example, a very robust result in the recent data is that the very large banking organizations charge average premiums on SME loans that are more than 100 basis points lower than those charged by banks in small organizations that are typically classified as community banks. Our analysis of the marginal costs yields a rough estimate for the upper bound of the marginal cost decline per $1 of SME loans for the average A-IRB bank of about 16 basis points, which is likely to be too small in most cases to overcome the comparative advantages of community banks in relationship lending. The 16 basis points is likely to be an overstatement in most cases because it is based on the assumptions that 1) capital ratios fall by the full amount of the reduction in required capital with no offset from market or supervisory pressures, and 2) the change in marginal cost is not tempered by markets requiring higher rates of return for the increased leverage risk (Modigliani-Miller effect) or managers expropriating any of the benefits due to agency problems. We use the rough upper bound as a second-best alternative because the effects of these mitigating factors are too difficult to estimate. We also note that the 16 basis points estimate is particularly likely to be an overstatement for the types of SME loans that most community banks tend to make. However, a possible exception to these arguments may be a subset of small banks that may focus on relatively safe transactions loans and behave more like large banks in their SME lending than like traditional community banks. One of our robustness checks raises the possibility that a significant minority of the population of small banks may tend to focus on transactions loans, does not provide strong evidence of it and is highly uncertain due to data limitations.
Additional future research with more extensive data would be needed to determine whether a strong case may or may not be made on this issue.
Second, our analysis suggests the possibility that the implementation of Basel II may significantly adversely affect the competitive position in the SME credit market of large banking organizations that do not adopt A-IRB. Our analysis of recent U.S. data does not suggest any strong comparative advantages or disadvantages in SME lending for the very large banking organizations that are likely to adopt A-IRB relative to other large banking organizations. Both types of large institutions appear to make transactions loans based on hard information to relatively transparent SME borrowers, although the data suggest there may be somewhat different mixes among the types of transactions loans made (e.g. loans based primarily on financial statement data versus those primarily based on collateral or credit scores). This leaves open the possibility of significant competitive effects from the upper-bound estimate of a reduction in marginal costs of about 16 basis points for the average A-IRB bank. The competitive effects are likely to be greater on relatively safe SME credits, given that A-IRB gives more favorable treatment to SME loans with lower PDs and LGDs, and may be limited or reversed on riskier credits with higher PDs or LGDs. The competitive effects on large organizations that do not adopt A-IRB may also be mitigated by factors that reduce the degree to which one bank can substitute for another, including market power, bank-borrower relationships, opacity, proprietary information, distance effects, switching costs, and the lack of a significant secondary market for SME credits.
As well, gaining market share though acquisitions of non-A-IRB banks is likely to be too expensive if it is solely for the purpose of taking over SME loan portfolios to reduce capital costs. As well, the substitution effect may be blunted in some cases in which large banking organizations tend to specialize in different types of transactions loans. However, the degree of substitutability may increase in the future if small business credit scoring or other transactions lending technologies become more prevalent or efficient and/or a liquid secondary market for these credits develops, making SME credits closer to pure commodities and allowing A-IRB banks to exploit regulatory capital-based cost advantages by making or holding SME credits from across the country. COMMITMENT Dummy indicating that the bank has issued a commitment on the loan.
DURATION
The scheduled time until the principal and interest on the loan is repaid, discounted using the loan interest rate. CREDIT SIZE The size of the credit ($000), the maximum of the loan amount and the amount of commitment, if any (i.e., includes the size of the full line on a line of credit).
Loan risk ratings from May 2002 STBL

RISK-RATING1
Dummy equals 1 if the loan has "minimal" risk (equivalent to AA rated corporate bond).
RISK-RATING2
Dummy equals 1 if the loan has "low" risk (equivalent to BBB rated corporate bond).
RISK-RATING3
Dummy equals 1 if the loan has "moderate" risk.
RISK-RATING4
Dummy equals 1 if the loan has "acceptable" risk.
RISK-RATING5
Dummy equals 1 if the loan is a special mention or classified asset. *, **, and *** indicate statistically significantly different from 0 at the 10%, 5%, and 1% levels (two-sided), respectively. #, ##, and ### indicate statistically significantly different from the TOP 20 coefficient at the 10%, 5%, and 1% levels (two-sided), respectively.
The four contract term variables -COLLATERAL, DURATION, COMMITMENT, and LN(CREDIT SIZE) -are jointly significant at the 1% level.
The four contract term variables and the four risk-rating variables -COLLATERAL, DURATION, COMMITMENT, LN(CREDIT SIZE), RISK-RATING2, RISK-RATING3, RISK-RATING4, and RISK-RATING5 -together, are jointly significant at the 1% level.
The four risk-rating variables -RISK-RATING2, RISK-RATING3, RISK-RATING4, and RISK-RATING5 -are jointly significant at the 1% level. *, **, and *** indicate statistically significantly different from 0 at the 10%, 5%, and 1% levels (two-sided), respectively.
#, ##, and ### indicate statistically significantly different from the TOP 20 coefficient at the 10%, 5%, and 1% levels (two-sided), respectively.
The three contract term variables -DURATION, COMMITMENT, and LN(CREDIT SIZE) -are jointly significant at the 1% level.
The three contract term variables and the four risk-rating variables -DURATION, COMMITMENT, LN(CREDIT SIZE), RISK-RATING2, RISK-RATING3, RISK-RATING4, and RISK-RATING5 -together, are jointly significant at the 1% level.
The four risk-rating variables -RISK-RATING2, RISK-RATING3, RISK-RATING4, and RISK-RATING5 -are jointly significant at the 1% level. 
